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Leiomyosarcoma of the ovary – case report
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ABSTRACT— Leiomyosarcoma is a rare malignant tumour composed of the smooth muscle cells. It is one of the most common sarcoma subtype. It usually occurs in middle-aged or older people, usually in the fifth decade of life. The most common location of the leiomyosarcoma is the retroperitoneal space and the abdominal cavity, although it can be diagnosed in unusual locations such as the ovary. The main symptom of leiomyosarcoma is the presence of a pathological mass in the locations characteristic for the tumour. There are no characteristic predispositions in the affected patients. The diagnosis of a leiomyosarcoma requires the involvement of multiple medical disciplines. In a 53-year-old female patient a large, pathological mass was found within the pelvis during palpation. After imaging and histological examinations a laparotomy and total abdominal hysterectomy with bilateral excision of the fallopian tubes, greater web removal and anappendectomy was performed. The lesion located on the left ovary was anomental tumour measuring 21.0cm x 22.0cm x 13.0cm. The microscopic and immunohistochemical evaluation diagnosed mass as a leiomyosarcoma T2N0M0 St IIB tumour. After surgery, the patient received four cycles of chemotherapy, which included doxorubicin and dacarbazine. A follow-up CT scan showed the presence of a cystic lesion adjacent to the vaginal stump on the right side and rectum, raising the suspicion of the recurrence.
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1. INTRODUCTION
Leiomyosarcoma (LMS) is a rare malignant tumour composed of the smooth muscle cells [1]. LMS can arise from any smooth muscle area of the body and any blood vessel site [2]. It is an extremely rare tumour, accounting for less than 1% of all malignant tumours of the ovary. It is very often associated with the uterine sarcoma [3]. It can originate from the smooth muscle cells of the walls of blood vessels such as the ovarian vein. The tumour can also origin from the ligaments of the ovary, smooth muscle of the follicles, corpus luteum and totipotent ovarian temcells. The pathogenesis is often linked to the malignant transformation of the uterine smooth muscle to the ovary [4]. Despite its uniqueness among malignant tumours, it is one of the of the most common soft tissue sarcomas and accounts for approximately 10-20% of the newly diagnosed cases of this type of cancer.

[bookmark: _GoBack]The risk of developing a leiomyosarcoma increases with age. It usually occurs in middle-aged people or elderly, most commonly presenting in the fifth decade of life [5]. LMS can develop in adolescents and isolated cases have also been reported in children [1]. The gender-specific incidence is determined by the location of the lesion. The predominant form in women is retroperitoneal and the cutaneous in men [5].

The most common location of the leiomyosarcoma is the retroperitoneal space, including the pelvis and an abdominal cavity. It also occurs in the lower limbs, blood vessels and dermis [6]. Furthermore, it can be diagnosed in the unusual locations such as the spleen [7], nasal cavity [8] or ovary [9].

The main symptom of a leiomyosarcoma is the presence of a pathological mass in location characteristic for the tumour [1]. A retroperitoneally located lesion may cause pain usually associated with pressure on the adjacent structures, vomiting or weight loss [10]. Leiomyosarcoma of the superior vena cava further contributes to the superior vena cava syndrome and Budd-Chiari syndrome, for which hepatomegaly, ascites and jaundice are characteristic [1].

The causes of the leiomyosarcoma are unknown and affected patients do not show any characteristic predispositions [1], [2], [10]. Those located in the uterus, associated with premenopausal and menopausal periods, are linked to the changes in the oestrogen concentrations, but the validity of this thesis has not been proven [1]. Mutations in the RB1 gene, which have been observed in some leiomyosarcoma patients, may also be a causative factor. Exposure to the sunlight has also been shown to increase the risk of developing a leiomyosarcoma [2].

The diagnosis of leiomyosarcomas requires the involvement of multiple medical disciplines. The primary examination involves imaging studies that confirm the presence of a pathological mass. A biopsyis then performed and the biopsy specimen obtaine dissent to the histopathology laboratory, where it undergoes microscopic and immunohistochemical evaluation [11].

3. Discussion
The largest group of patients with the leiomyosarcoma are postmenopausal women, in whom the tumour appeared unilaterally. There are incidental cases among young women and the bilateral occurrence of the tumour [12]. [13] reported a mean age of onset of 52.6 and [14] described a mean age of 54.9. This data is consistent with our patient, who was diagnosed at 53 years of age.

Symptoms, which include lower abdominal pain and the presence of a pathological mass, are common. However, most cases are asymptomatic in the early stages and are diagnosed in advanced stages [15].

Due to the rarity of leiomyosarcoma, no definitive diagnostic criteria have been yet adopted [16]. The initial role in the diagnosis falls upon the imaging studies, which confirm the presence of a tumour. This is followed by the thick-needle biopsy or, if the lesion is superficial and less than 3cm in size, an excisional biopsy [11]. An important part of the diagnostic process is the assessment of the degree of malignancy of the lesion. In commonuse is the Fédération Nationale des Centres de Lutte Contre le Cancer (FNCLCC) classification system, which is based on the presence and degree of the thrombotic necrosis, cellular atypia and mitotic index [17]. The International Federation of Gynaecology and Obstetrics (FIGO) determines the stage of the treatment of leiomyosarcoma in the same way as for the ovarian cancers [18]. 

The Gynecologic Cancer Inter Group (GCIG) consensus review on the uterine and ovarian smooth cell sarcoma proposes total hysterectomy (TAH) and bilateral ovarian and fallopian tube resection (BSO) as the initial surgical approach [19].  

[15], [20] report that no adequate studies are proving the effective effects of adjuvant chemotherapy. After surgery, the patient must be followed up for 10 years. In most cases, local or distant relapse will occur within the first two years [21]. 

[22] reportes that smooth-cell myxomas require differential diagnosis with fibrosarcomas, striated cell myxomas, subcutaneous tumour sand extra-epithelial lining tumours.

Immunohistochemical markers used in the diagnosis of the leiomyosarcoma include desmin, vimentin, SAM and S-100. In some cases, it may be positive for oestrogen receptors, progesterone receptors, p53 and bcl-2 [23]. The tumour marker CA-125 is usually present within normal limits or slightly elevated [24]. The described case presents the following immunohistochemical profile: cytokeratin (-), vimentin (+), SAM (+), desmin (+) and Ki67(+) in approximately 60% of cells, which mostly coincides with the markers mentioned above.

The prognosis for leiomyosarcoma is not good, which depends on the tumour size, grade and mitotic index [25]. 

In our case, the patient presented with pain during abdominal palpation and the presence of a hard mass palpable during this examination. Imaging examination revealed a tumour measuring 21.0cm x 22.0cm x 13.0cm, indicating late-stage disease and advanced neoplastic process. A laparotomy and total abdominal hysterectomy with bilateral excision of the fallopian tubes were performed. The greater web was also removed and an appendectomy was performed.  After receiving four cycles of chemotherapy, a control CT scan of the abdomen and pelvis, a lesion was seen adjacent to the vaginal stump on the right side and the rectum, which is most likely a recurrence. Despite the patient undergoin gradical surgery and a course of chemotherapy, the tumour process reactivated. Standard therapeutic techniques have not been successful, so further research is needed and development of new methods useful in the diagnosis and treatment of leiomyosarcoma. Although this is an extremely rare tumour, it can affect patients, so a comprehensive approach to the problem, a careful analysis of symptoms and ordering imaging studies, are crucial whentreating LMS patients.

4. Conclusions
Leiomyosarcoma is a very rare tumour with a poor prognosis. Establishing the diagnosis of a leiomyosarcoma in the preoperative period is very difficult. It presents both diagnostic and therapeutic challenges. After surgery, due to the aggressive course of this condition, follow-up with diagnostic imaging is crucial. Due to its uniqueness and the very small number of diagnosed cases, it is still in the process of establishing a diagnostic protocole and treatment scheme of this cancer. The current practice is radical surgery and the use of ad hoc chemotherapy, the efficacy of which has not been confirmed.
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